The reflectarray concept was firstly introduced in 1963 [1] to define a new class of antennas combining the performance versatility of arrays with the simplicity of reflectors. A waveguide array type was presented in [1] to validate the reflectarray principle, but the real interest in this new kind of antenna came in the late 1980s [2] [3] [4] , when low-profile reflectarrays were introduced.
Printed reflectarrays consist of an array of microstrip elements illuminated by a primary radiator, typically represented by a horn antenna. The printed elements, giving a flat reflecting surface, are designed to reradiate the incident field with a planar phase front in a prescribed direction. The use of microstrip technology gives significant improvements, in terms of low-cost, less-weight, and easy installation, with respect to standard parabolic reflectors. On the other hand, the feeding mechanism inherited from reflector antennas avoids the disadvantages, in terms of complexity and losses, due to the feeding networks usually adopted in phased arrays.
Various configurations of passive printed reflectarrays, adopting different tuning mechanisms, have been introduced in literature [5] [6] [7] [8] . Dynamic phase control techniques have been also investigated for the design of active reflectarrays [9] [10] [11] [12] [13] , and significant achievements have been obtained in the improvement of bandwidth performances [14] [15] [16] . Analysis methods based on different approaches, such as that assuming an infinite array model [17] or that considering each radiator as an isolated element on a grounded dielectric substrate [18] , have been considered in literature, and various numerical methods have been implemented for both single-layer and multilayer reflectarrays. A very efficient synthesis technique, based on the intersection approach [19] and properly taking into account both the amplitude and the phase of the field reflected by the reflectarray unit cell, has been developed and applied in [20] [21] [22] . Experimental methods alternative to the standard waveguide simulator approach [23] have been developed, with the adoption of open resonator [24, 25] and near field [26] [27] [28] techniques for the characterization of both passive and active reflectarray unit cell.
Today, the use of microstrip reflectarrays is largely diffused in many application fields, such as remote sensing and satellite communications. With the new emerging technologies, advanced features are required in terms of broadband, dual-polarization, and beam-scanning operations.
The aim of this special issue is to provide an overview of innovative design methodologies and simulation techniques to face the increasing complexity of new microstrip reflectarray configurations.
This special issue collects 13 papers from 36 authors belonging to several countries and institutions. New emerging ideas and results are presented, with particular focus on the following issues: The paper by Alvarez et al. presents a phase-only optimization method as a systematic framework able to deal with a general reflectarray synthesis problem.
The paper by Van Ha et al. proposes a concentric double square ring configuration as innovative radiating element for large bandwidth reflectarrays.
The paper by Freni et al. presents a modelling technique, based on the use of an artificial neural network, and able to characterize the behaviour of arbitrary reflectarray element structure.
The paper by Delgado et al. proposes a new domain decomposition method for a fast analysis of complex reflectarray structures.
The paper by Carrasco et al. discusses the use of an aperture-coupled reflectarray element for reconfigurablebeam antennas using surface-mounted MEMS.
The paper by Ismail and Inam presents an accurate analysis of different radiating elements structures to be used for the design of both passive and active reflectarrays.
